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#S± HSi 5?- (fl-10£) 



(54) iszmo&m pmtt&e>&&tfm 

(57) [®&] 

[1KB ] mmzffi&fiwmz tvktsmm^^y^t 

£ »f & £ fc * ±* a W k . 
[ filing 1 «fi*m<0$BI#i£-eS> o T , 
cx=cx ( l ) 

(*«f» XI4. F.Cl,Br*fcttI*«i-:Xtt, 
PI--C't>^V'>(i:2-?m±^ffl^ : 5r'>T^-riJ:v\ ) T 

(-C=C-) n ( 2 ) 

( st* . n {42— 1000000-C $> &) TmZtl&#V4 yto 

it, itzli 

(=C=C=) n ( 3 ) 

(iW, n(i, 2—1000000-C $>•!>) T^SiX^^fAAlx 
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CXsCX ( 1 ) 

Xli. F.CI.Br±fcttI*«"i- : X«\ *;h/Wl. 
R— T't*vH42oJSLb6*H*Sr->TV^"Ct>J:v\ ) "C 

(-C=C-) n (2) 
(i£tK n«. 2~1000000-C'$> S ) T^SixS^lM V 

(=C=C=)„ ( 3 ) 

(5$^ nii, 2~1000000-Cife £ ) TS^S^aAW 

[Hf3<*l3] LifStLT. LiCi£ffiffl-f Sirf3<Jll :£;t 
^i:2^;:fE»<9:^r&. 

[11*114] ^JSmu^WM^LT. FeCl 2 , FeCl 3 , 
FeBr 2 . FeBr 3N CuCl 2% A1C1 3% AlBr 3 „ ZnCl 2 . SnCl 2 . S 
nCl 4 , CoCl 2 , VC1 2 , TiCl 4 . PdCl 2 , SmCl 2 i5±tfSmI 2 #> 

[ffj£ll5] ^m^rtyyitmt LX. FeCl 2 £JB^£ 

[&BJ<r)pjji&t8EaJ] 
[000 1] 

( v £ tf/ufc'ysUJaRtm ) «0iB£2r3cic 

[0002] 

[0003] ^;Hfym«*tm<^H3S*ati. W1W 
T(±. (a) /77r^f 

4:frj£ (Y. P. Kudryavtsey, et al., Carbon, 30 (199 
2) 213, Y. P. Kudryavtsev , et al., Carbon, 30 (199 
2) 213) ; (b) jKUttfct^mfcJKE+'CV-ir- 
SrSHItU «^b>TOIttS5:#I.^S(M. Shimoyam 
a, et al., Makromol. Chem. , 193 (1992) 569) Kcb'tfi 



[0004] tt&mtc-mt LX\i. WTOJ: 3 

( c ) T-bf-U-^IK*^JESrCuCl 2 ^4 , "Ctra^r 
&(V. I. Kasatochikin.et al., Carbon, 11 (1973) 7 
0) ; 

(d) jKUT-fe^l^SrfflRMCHCl^U iftogffltt 

yy^m^0U&. (K. Akagi, etal., Synth. Me 
tal, 17 (1987) 557) ; 

(e) T^wzmm&&Tx\ w.-m&twML=^h 
Lx<n&EMT$yfr^%&fimzm^x-$rf&t&Jj& 

(^¥3-44582-^-) ; 

( f ) ,-KUT-h^7;U^-c?xf-uyKS:Li^*^TV^ 
tf2±*X'ffi,y ^m-itind^md. Kavan, Synth. Meta 
1, 58 (1993) 63) ; 

( g ) XV y Wfct'- V f-V(PVDF)<9N,N-v^f-;Mvl' 
ATS Hj»«E3&»^-5fcPVDF*eftffltJ:T-fe r-VSriH? 
fcx? y-./UmG%# U >)AXfU- r-?f?BrC^i&40# 
fSWOSU Bi^-yflylcX^trS^SOf. P. Kudryavtse 
v, et al., Carbon, 30 (1992) 213) ; 

( h ) -S3 — YT^\sy<nm%k$&&TX'<F>%%Wt 
lz£h (H . Shi rakawa , et a 1 . , Chem . Lett ., 201 1 (199 

4) ; 

( i ) iK'J^l/7^ >imm*K&. Zn, M&W&Ztlb 

( j ) Zn, Al4^(S^il^<0^ 

Jg£±J&ftfc-t4-&:&S:^fiii: LTfflv-*4HIB37cRjE 

^¥9-249405^18) . 

[0005] u^L&a^ mmttmt. mx.\£zi 

00 K JJLhcO mi&X'%.Jfc Zit&tzbb. ^S&RJEvSttS** 

[0006] -7i\ fls?w&:frffitcovvctt. ( c K 

( e ) ts«kv ( f ) ti, ^&*?mmfim<7)ffiX'j:M&} 
M&t bximmt> i ®mx'h&. ttz. ( d > < « > t> 

<offi-cra)H36*2b4. § 4>t. ( i ) isitf ( j ) tis « 
^s&*-^*ftr5f t h Z t % < , X^WtcSBS to 4 

%^%£t,zit, RmffW&mzmftL&wx'. mm 1 ®. 
<r>&x°z h <,z®.&o&w.tf$) h . 
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dkS-±&B«kt-|>. 
[00 08] 

[0009] -r&;b*>, *f6Wi. TIBO^/Pb'y^ 
3M»«)«3i#ft£«fiW-* 1>CDX'$>& . 

1 . K«ff^Mit^t-fcoT. HRsS 
CXscx ( 1 ) 

(5W». Xti. F.Cl.BrS^tilSr^-T ; Xti, %tl*'tl. 

Fi— •C*>«v^i2oJaJt36*ia*0r^Tv^'Ct>iv^ ) r 

(-CsC-) n (2) 
(*«f» n«, 2— lOOOOOOT'&S) T*S*l&sKU -f ^ 

(=C=C=)„ ( 3 ) 

(3fceK n{i, 2~1000000T$> 5 ) T^^ilS^aAl/ 

3. LiJgkLT. Lia£ttffi-?*JJSgl£*:M:2(de 

4. ^J^NOy Wttlfcik bX . FeCl 2 . FeCl 3 . FeBr 2 . F 
eBr 3 . CuCl 2s AlCl 3 , AlBr 3 . ZnCl 2 . SnCl 2 , SnCl 4 . Co 
Cl 2s VCl 2N TiCl 4 . PdCl 2 . SmCl 2 fe<l:t>'SmI 2 *>^S{m 

H&tt< b fc l8*ffl^S±SSSl~3<»5V^-«u&»fc:iE 

5. AK/xny^'fUHlj: tT. FeCl 2 £fflv*.&JJMl4 
[0010] 

[wn<omMcomm] ^mzts^x. &?mwb lx 

cx=cx ( l ) 

(3£«K XJi, I, F. Cl*fcliBr£*-$\ XJi, Tfc 
S>^v->(42om_h* i fflM 3 5:-oTV>Ti>J:v^ ) 

K=C-) n ( 2 ) 

( ifrf . n te2~1000000T& 3> ) X'^ZIXhtfV't >ft 



(=C=C=) n (3) 

(^«f, n (42~1000000T'S) I) ) X'^Ztlh* a.J*\/V 

mti^m^<^>-^itzit±^z^-r^mtnx'f> 
tftmLx^h. 

[0012] — ( 1 ) OJWMU. 1 Ste«BlTflyB 
LTtlK. ^V^2SliLhSr#fflffifflLT i>&\>\ 
[0013] RjSfcBL-Ctt. — ( 1 ) T'*£ixS 

[0014] jffiHEi: tT«i. ^ro h >"fttf>ig#E#/£< 

XA^v-b*. 1. 2-^h^v-x^y, t'X(2- 

Ko75y, f&ft;*^l'>'&k*#^J^$ix6« Z.tit><F> 
mm& s *HrC i> ft V >(i 2 «l2Lt.oa^H> k L T ffiffl 

}g*I4>Tli. 1. 2-vp< h^^x^yfeiVf-b^t 

[0015] mM'pcoT^v-ym^commi. mis 

0.01~20mol/lSJg. X 0»4 L<{40.05~10mol/lg 

at»4L<(i:0.1~5mol/lSJgT'S>^». 
[0016] *^BflT'i£ffl-ri>LiiSk LTti. Li CI. Li 
N0 3n Li 2 C0 3 . LiClO 4 £k*#0En£*U>. LiSti. #3* 
fffiffl t> i < , $>-|.^(42«tLh2r«ffltTt^ 
V\ d*t^>iOLiJg(?54>-C{i. LiCl**St*f4 

[0017] LilSiOffiSJi. ffitt-trs^lcli, 

mt. jl^0.05~5nol/lSKt'«5 0. iDMKfiO. 
l~4ool/l@JKT'Si 0 . Wtff * U<(i0.15~3mol/lg 

[0018] *fttyx*mmt&&w^uy>-itifat lx 

(4. FeCl 2 . FeCl 3> FeBr 2 . FeBr 3 N CuCl 2 . A1C1 3 . AlBr 
3 , ZnCl 2 . SnCl 2s SnCl 4 , CoCl 2 . VC1 2 . TiCl 4 . PdC 
1 2 . SmCl 2 . SaI t &££*0$i«&*L&. ZtltoCO&m/m 
yy4Mto?>4*X'l>. FeCl 2 . CuCl 2 . ZnCl 2 ^rk'*U Off 

t&tKD&m^vyyivfatomBziz. a^. o.oi~6n»i/i 

WSX'h 9 . <t Off 4 L< {40.02~4mol/lgJgT:-S> o . 
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. WKff 4 t < (40 . 03-3mo 1 / 1 WSX'h h . 

[0019] &%,tyt,Z}^\^xmm•f&Mz£tll&Ug&£& 

flcfc*t LT^E;KMgk L-OJaUtCJbO. ■£ 9*f4 L< 
li3tt%/M2Lt?& 0 . « t> #4 L < l&fe&WXtX'h 
MgifcliMg3R££li, -J&sS ( 1 ) X'^iXhT^ 

T-uyffi&fczm.7tVx. -®£ (2) Xw^tih*i)V 

[0020] *»HJ§{4, Mitt. amsrfl&SrRJBSatc 

hr* ( i ) X'$kZix&T*i-uymmfo. Litsfciy 

/4 fcli&Jg/ fyftMte X t/Mg( 4 fctiMg^-^) £ 
aSSE t i: t) t JRS t , • » * L < «»WW *> t < iiH^W 

[002 1] RJESSWi, 9fcj»»IB«-e*iUf J: ^ 

?>\ &mLtzmm£tt&F&&tfAmm$.x*$>%z t& 

[0022] JStfFfcfrd -m<T>BLfc(F>m^t 
£. Mil R*SS!ltcJ:»?»5r4*«, Mitf. 10 

mn=?zmmL. im¥v>®$mz2o®/tt&±.b-t& 

[0023] RjCBSHti, KttT-fcf-l' >*aW*tf>JL 
Li£, ^JS^oyy-fb^, Mg(tsJ:0 f /4*:{AMg&-£&> 

#\ 10#SKl2Lt7* 0 . il*0. 5-~100B*ISIiarC* 

new? mcnmwti^m t & s . 
[0024] RjBBftoajKii, w&-?trcij>t > igm?h 

-WCmmnffl&ftlzfo*) ^ t-5i:tif4L<{i, -5~ 
[0 0 2 5] 

(b) RjC^Sti. <L3*W8;T'& 0 , *>o#3c^a 

(c) »£«m>&E*fflv^ &tzmmT<nmu 



[0026] 

wujwk:-*-*. 
[0027] mrnm 1 

H^r^-y^Sr^L/irt^lOOmi^-^xy^xn (Ul 
TRJEKtv^) tcfcitfOMgiO.Og, lMcttfl:Uf">A 

(L i C 1 ) 2 . 66g . &*JSffcfl5— » (FeCl 2 ) 1 . 60 g J: l/X ^ 
-7-f->y7*^JR^L. 50"C-ClmmHg^JpSiimEL-r. L 
iClkFeClzk^ML/^ <£$T/l^y#X£fi?:j&f§ 
rttiAL, h'r-fe^-^y4.9g(18mmol)i: 

[0028] Slfpi»T«, RJ6ft+*»<»Mfi<!0Jt»** 
S"JL, 9aftTHF20mlf2Hiafe»b. JlffiSaiftLfc. 

[0029] »6il3t«ei»*SrKBr-C«aiHkL. FT-IR 
Zm^Xfttirt & t , C=CtO©lR/N'y H (2100cm- » ) 
SlefcSai^iX^. 43t, C-IcO©iR^'yK (1200cm- 

[0 03 0] ztM><nZbfrt>. ^mtm^zXK). SJR 

[003 1 ] HM0IJ2 

MgfclftxTMg-^ (Mg4>fcAlSr5%#*) Sfflv^UW- 
[0032] ^ft<OFT-IR#*ffc*JVVCtt. C=CCO© 

[003 3] $mM3 

1 bfflmtzLXRmZft-yti. ^<0|gm. ^Jfi^Jli:(5 
[0034] HMfFN 

mmt LXzSyt^y-yzm^&aMmmm 1 kiRiat 

;u b' y aWWRWH 6 ti/c . 

[0035] mmm5 

mUb Lxmbzc^-uyyv a—iv i Jx.*f-)Vx.—'f)V 

[0036] mtme 

'SUb LTTHF(10vol%) tlfl/y^'J a-J\,iSzcj-Jl> 

fflmizLXRR&'fr-ofc. *<?>i&%:. mmiumm 

[0037] HI^J7 
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[oo38] $mm8 

[0 0 39] MM®\9 
[0040] HfifcfiBI 1 0 

^m^yyimt ltaici 3 s-jb ^zwuimmw 1 



[0041] Hftgft 1 1 
[0042] 1 2 

1 tlSiaS^tTRJESrtToTt. -e^S. ^SfiCT 1 i: 15] 

[0043] mm 1 3 



F^— 4G046 CA01 CA04 CC08 

4G069 AA15 BB02A BB02B BB08A 
BB08B BC04A BC04B BC10A 
BC10B BC16A BC16B BC22A 
BC22B BC31A BC31B BG5A 
BG5B BC44A BC44B BC50A 
BC50B BC54A BC54B BC66A 
BC66B BC67A BC67B BC72A 
BC72B BD12A BD12B BD13A 
BD13B BD14A BD14B CB81 
4J100 AT05P BB01P BB03P BB05P 
BB07P CA01 FA02 
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